[1] Rocket-borne measurements of electron density were conducted from Sriharikota (13.7°N, 80.2°E) to study the fine structure of low-latitude mesospheric neutral turbulence. Spectra of electron density fluctuations were obtained using the continuous wavelet transform (CWT), and the turbulence parameters were estimated. The present study shows that turbulence is not present continuously in the mesosphere but exists in layers of different thicknesses varying from 100 m to 3 km, interspersed by regions of stability. The most important results are the following: (1) Identification of thin layers of turbulence with 100-200 m of thickness over low latitudes. These thin layers are found to lie on the edges of the thick layers of turbulence. (2) Sharp gradients in turbulence parameters at the edge regions are detected from experimental observations for the first time. This was seen earlier in simulation studies only. (3) Satellite-observed temperatures show enhanced gravity wave activity, and it is suggested that deep convections over the continental landmass in the lower atmosphere are the major source of these gravity waves responsible for generation of turbulence.
Introduction
[2] The past twenty years have seen considerable progress in understanding various processes related to mesospheric turbulence. As the mesospheric region is collision dominated, turbulence in the neutral atmosphere is transferred to the electrons and ions, making them effective passive tracers of neutral turbulence. This aspect is exploited by the radars and rocket techniques that probe this part of the atmosphere. Remote sensing studies using radars [Hocking, 1990; Hocking and Röttger, 2001; Rao et al., 2001; Sasi and Vijayan, 2001; Chakravarty et al., 2004; Sheth et al., 2006] , in situ measurements of neutral density [Lübken, 1992; Lübken et al., 1993; Rapp et al., 2004] , ion and electron densities [Sinha, 1976; Thrane and Grandal, 1981; Thrane et al., 1985 Thrane et al., , 1987 Blix et al., 1990; Sinha, 1992; Goldberg et al., 1997; Lehmacher et al., 1997 Lehmacher et al., , 2006 and chemical release experiments [Larsen, 2002] have contributed largely to the understanding of the spatial and the temporal variation of the turbulence parameters in the mesosphere. It is very well established that the Kolmogorov's theory explains the neutral turbulence and the energy cascade process in the mesosphere and the lower thermosphere. What needs to be understood are the morphological characteristics of the turbulence, its fine structure and the impact of turbulence on the energy budget of this region.
[3] One of the most important studies of mesospheric turbulence using rocket-borne measurements was by Lübken [1997] over high latitudes, mostly from Andoya (69°N, 16°E), using neutral density fluctuations as tracers. A significant and systematic seasonal variation was found, where, turbulence was confined to a relatively small height region of 78-97 km during summer but covered the entire mesosphere from 60 to 100 km during winter. The turbulence is generated due to gravity waves that are produced in the lower atmosphere, which travel upward and break at mesospheric heights and/or due to Kelvin Helmholtz instability which occurs in situ in the presence of strong wind shears. As the gravity waves travel upward they are filtered by season-dependent prevailing winds and result in the observed seasonal variation of the turbulent activity. During the MaCWAVE/MIDAS summer campaign conducted from Andoya during July 2002, turbulence was observed below 80 km also [Rapp et al., 2004] . This was a result of large gravity wave amplitudes, because of which the waves reach their breaking levels at lower altitudes and produce turbulence at altitudes lower than normal. Near continuous turbulent layers were found from 72 to 90 km altitude during this campaign. Rocket-borne measurements of electron density were made from the equatorial latitudes at Alcantara (2.5°S, 44.4°W) in Brazil [Goldberg et al., 1997; Lehmacher et al., 1997] during the CADRE/MALTED campaign in August 1994, where turbulence was found between 85 and 90 km during the daytime. Mesospheric turbulence was also studied extensively using MST radars [Gage and Balsley, 1980; Kubo et al., 1997; Sasi and Vijayan, 2001; Rao et al., 2001; Kamala et al., 2003; Kumar et al., 2007] . Strongest echoes are seen during June/July months and the weakest during winter [Kamala
